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ABSTRACT 



We report the discovery of the ninth pre-polar, consisting of a late-type ZAMS secondary and a magnetic white dwarf. The white dwarf accretes 
at extreme low rate, M ~ 10"''* Mq yr"' , from the wind of the companion donor star The source was found in our systematic search for WD/MS 
binaries within SDSS/SEGUE. Based on seven Sloan-spectra we estimate a binary period of ~ 200, 230, or 270 min. The UV to IR spectral 
energy distribution was decomposed into a dM3-dM4 ZAMS secondary and a cool white dwarf, ~9000 K, which consistently imply a distance 
between 360 and 420 pc. The optical spectrum displays one pronounced cyclotron hump, likely originating from a low-temperature plasma, 
~1 keV, in a field of 108 MG. We comment on the evolutionary link between polars and pre-polars. 
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1. Introduction 



Ten years ago 'Reimers et alj (1199 9') discovered a white- 
dwarf/main sequence binary with a very peculiar emission line, 
. while inspecting spectra of quasar candidates in the HQS objec- 
tive prism survey. The line turned out to be the third harmonic 
. of a cyclotron fundamental emitted by a low-density plasma 
' in a system which was regarded a magnetic cataclysmic vari- 
able (AM Herculi s star or a polar) in a p ersistent low state. 
Shortly thereafter, iReimers & HagenI ( 12000) f ound a second 



system with very similar properties, which led ISchwope et al 



(l2002bh to coin them LARPs, Low-Accretion Rate Polars. 
In the ensuing years s ix further objects of t his kin d were 



underfilling secondaries and no Roche-lobe accretion at all. 
Hence, their class name, referring to them as polars, seems to 
be a misnomer. 

The class is still very small, most of their mem- 
bers were serendipituously found as quasar candidates due 
to their unusual colors or their broad (cyclotron) emis- 
sion lines. Here we report the first detection of such 
an object in a project targeting white-dwarf/main-sequence 
(WDMS) binaries spectroscopically following a multi- 
colour photome t ric se lection proce ss within SDSS/SEGUE 
(ISchreiber et al.' '2007") (see als o 'Rebas sa-Mansergas et al 



2007; Nebot Gomez-MoranetalJ |2009; Sc hreiberetal J 120091: 



uncovered in the SDSS dSchmidt et al.1 12005L 120070 which 



share the following properties. They host active late-type main- 
sequence stars and accreting, cool, magnetic white dwarfs. All 
display pronounced cyclotron spectra originating from low- 
density plasmas on the white dwarfs. The accretion rates are 
of order 10"'^ Moyr"', orders of magnitude below the rates 
expected for polars at the given orbital periods, which are 
about 10~'°Moyr~^ The low accretion r ates appeared to be 
constant over years dSchwarz et al.ll200lh and were found to 
be consistent with the mass loss rate of the active secondary 
dSchwope et alj|2002bl) . 

The low accretion rates together with the system param- 
eters of some well-studied systems suggested a scenario of 



lYannv et al.ll2009t for a more comprehensive description of the 
survey). 

Within SDSS/S EGUE (for a technica l descriptioii of the 
SDSS survey see iFukugita et alJ 1 19961: |Gunnetal.l |l998 , 



2006: Hogg et al. 200 1': 'ive zic et alJ 12 004: Pie retal 
Sirdth et al. 2002: Stou ghton et al. 



2002 : .Tucker et al 



2003 



2006 



York et al.| i2000l) we obtained 533 spectra from a multi-color 



selected sample designed to find WDMS binaries with cool 
white dwarfs and late-type secondaries. While routinely at- 
tempting a spectral decomposition into its stellar constituents, 
SDSS J120615.73-I-510047.0 attracted more interest due to a 
prominent spectral hump on top of the blue continuum of a 
suspected white dwarf. We thus retrieved not only the mean 
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Fig. 1. Mean SDSS spectrum of SDSS J120615.73+510047.0. 
The spectrum was boxcar filtered over three pixels. The spec- 
trum shown in red is a dM4-template spectrum constructed 
from SDSS data. 

Table 1. Time of mid-integration of the seven sub-spectra ob- 
tained March 9/10, 2008, phases according to Eq.[T]and radial 
velocity of the Nal doublet. The Icr measurement uncertainty 
is 9kms 



Seq. 


Time 


Phase 


Velocity 


# 


(HJD) 




(kms-') 


1 


2454536.246827 


0.77 


-300 


2 


2454536.328123 


0.36 


264 


3 


2454537.220600 


0.86 


-188 


4 


2454537.239975 


0.00 


49 


5 


2454537.259523 


0.14 


195 


6 


2454537.284940 


0.33 


227 


7 


2454537.299859 


0.43 


151 



SDSS/SEGUE spectrum but also the seven individual spectra 
from the SDSS data base. As result of the more comprehensive 
analysis we are confident that SDSS J120615.73-I-510047.0 is 
the ninth member of the elusive class of WDMS binaries with 
a magnetic white dwarf. 

We present the system parameters as derived from the Sloan 
archive and discuss the class properties. 

2. SDSS observations and analysis 

With ugriz magnitudes of 20.58,19.90,19.32,18.14,17.39 
SDSS J 1 206 1 5 .73 +-5 1 0047.0 was just slightly brighter than our 
chose n limit for SDSS-spectroscopy, g = 20 dSchreiber et al.i 
2007h. 



2.1. Average SDSS spectrum and the spectral energy 
distribution 

The average spectru m of SDSS J120615 . 73-H510047.0 pub- 
lished in SDSS-DR7 dAbazaiian et al.ll2009h is shown in Fig.[T] 
It is dominated by the late-type secondary star whose spec- 
tral features are best reflected with a dM4 ZAMS template 
spectrum. The distance to SDSS J120615.73+510047.0derived 
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Fig. 2. Spectral energy distribution of 
SDSSJ120615.73+510047.0. In black are shown data ob- 
tained from 2MASS (JHK photometry), SDSS (optical 
spectrum), and GALEX (UV photometry). Spectral templates 
for the sec ondary obtained from the SDSS (optical) and from 
iLeg gett eTal. (2000) are shown in red. DA model spectra for 
8000 K and 9000 K are shown in blue. The expected locations 
of the first five harmonics in fields of 216, 108, 72, and 54 MG 
are indicated by short ticks in the upper part of the diagram. 



from a scaled dM4 template spectrum is d^s = 420 + 120 pc. 
SDSS J120615.73-I-510047.0 was detected also with 2MASS 
and the IR colours and the IR-to-optical spectral energy dis- 
tribution suggest a slightly earlier spectral type M3. Figure |2] 
shows the SDSS spectrum and also contains a suitably scaled 
M4 spectral template in the optical, and IR spectra of LHS57 
(M4) and LH S54 (M3), b oth taken from Legget's spectral 
archive (Legge tt et al. 2000l) scaled to the same optical bright- 
ness. While an M3-type secondary and corresponding larger 
distance is compliant with the data, we nevertheless use an M4 
template for the spectral deconvolution of the SDSS-spectra. 

The field of SDSS J120615.73+510047.0 was observed for 
105 s with GALEX, and SDSS J120615.73+510047.0 was de- 
tected in the NUV channel but not detected in the FUV channel. 
The GALEX fluxes (Icr upper limit for the FUV channel) are 
included in Fig.|2l too. 

The residual SDSS-spectrum after subtraction of the M-star 
template can be described by a blue featureless continuum with 
a broad blue hump superimposed. The absence of any absorp- 
tion line suggests a classification as DC white dwarf (but see 
the discussion below). Nevertheless, we use as first order ap- 
proximation for the white-dwarf spectral flux a DA model at- 
mosphere. The optical to ultra-violet spectral energy distribu- 
tion is well reflected with a low-temperature white dwarf of 
8000 - 9000 K (see Fig.©. Assuming 9000 K and an average 
white dwarf of M„d - 0.6 Mq and R^d - 8.3 x 10^ cm the dis- 
tance to SDSS J120615.73+510047.0is t/wo = 360 pc, in good 
agreement with dus- 
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Fig. 3. (top panel) Radial velocities of Ha emission (squares) 
and Na absorption lines (circles). The two data points from the 
first night are crossed. The continuous line is a sine fit to the Na 
radial velocities, (bottom panel) Integrated cyclotron flux of the 
4940 A spectral hump as a function of orbital phase. Flux units 
are 10"'^ erg cm"^ s"' . The centroid of the bright orbital hump 
at phase 0.15 indicates the likely azimuth of the accretion spot. 



2.2. Line variability 

The SDSS/SEGUE spectrum of SDSS J120615.73+510047.0 
published via SDSS-DR7 is the average of seven sub-spectra 
with exposure 15 min each obtained during the two nights of 
March 9 and 10, 2008, respectively (see Tab[T]for exact dates). 
We retrieved the individual spectra from the Sloan database to 
search for spectral and photometric variability. 

Ha emission and Nal absorption lines were used to search 
for radial velocity variations by fitting Gaussians to the ob- 
served data. The double Gaussian for the Nal lines was fitted 
with fixed separation between the two lines and with the same 
width of both lines. The line fluxes of both. Ha emission and 
NaT absorption lines, show insignificant variability. Both line 
features are resolved with measured FWHM of ~5 A (Ha) and 
6.5 A (Nal). Again, variability of the width is insignificant in 
the present data. 

Both line features display pronounced radial velocity vari- 
ations with peak-to-peak amplitude of 500 km s ' (Ha) and 
560 km s ' (Nal), respectively. The sequence of five spectra ob- 
tained March 10 rule out any period below 3 hours. A Lomb- 
Scargle periodogram of the radial velocities gives almost equal 
power at 5.28, 6.30, and 7.32 cycles per day (corresponding 
to periods of 270 min, 230 min, and 200 min, respectively). 
Without loss of generality we assume the shortest period to de- 
rive a spectroscopic ephemeris and to assign binary phases to 
individual spectra in this paper. The ephemeris of the blue-to- 
red zero crossing of the Nal lines thus derived is 

HJD = 2454537.2569(1) + Ex 0.1366(1) (1) 

The quoted Icr uncertainties were derived from a sine fit to the 
Nal radial velocities. The radial velocity curves of Ha and Nal 
lines are shown in Fig. [3] Both species display a common sine- 
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Fig. 4. (lower panel) Cyclotron spectra of 
SDSS J120615.73+510047.0 generated by subtracting a 
ZAMS M4 template spectrum and a smooth blue continuum. 
The individual spectra were plotted with an off'set of 5 flux 
units. Phases are indicated according to the ephemeris given in 
Eq. [T] (upper panel) Mean of spectra with sequence numbers 
as indicated, compared with a cyclotron model emitted in a 1 
keV plasma at 108 MG. 

like radial velocity curve, suggesting that Ha is due to stellar 
activity and not due to accretion. 

2.3. Continuum variability - tine cyclotron spectrum 

The contribution of the assumed M4 ZAMS secondary star was 
subtracted from the seven individual spectra. These were then 
summed and a smoothed continuum was defined by a polyno- 
mial fit to 10 points in wavelength regions omitting the spectral 
hump at 4940 A. Again, the same smooth continuum was sub- 
tracted from all individual spectra. The residuals are shown in 
original time sequence running from bottom to top in Fig. |4l 
Phases according to Eq. [1] are indicated (see also Tab. [1] for 
epochs and phases of individual spectra). The only remaining 
significant feature in the spectra apart from Ha is the broad 
hump which we interpret as a cyclotron harmonic in emission. 
The blue feature centered on 4200 A in spectrum #1 cannot 
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be classified. It may be a cyclotron line from a second region, 
but the flux changes rather abruptly and not as smooth as seen 
in other cyclotron lines. It may therefore well be an artefact 
of the observation/reduction. Identification of this feature be- 
ing either physical or instrumental needs further phase-resolved 
spectroscopy. 

Although we could identify just one hump in the spectra we 
think there is little doubt about the nature of the feature being 
of cyclotron origin. The interpretation rests on the similarity 
to other systems, its variability pattern (again similar to other 
objects of this class), and the success of our modeling (see be- 
low). Final confirmation needs the identification of at least one 
neighbouring cyclotron harmonic or the detection of a polar- 
ized signal from the observed hump at 4940 A. 

Assuming the cyclotron interpretation being correct, 
some basic parameters of the radiation source can be de- 
rived/constrained, in the first place the strength of the magnetic 
field, B. A proper determination would require to measure the 
separation between two adjacent harmonics, but the isolated 
harmonic akeady provides some strong constraints. 

Short vertical ticks in Fig. |2] indicate the expected positions 
of cyclotron harmonics 1-5, would the observed one be the 
P', 2"'', 3'^'^, or the 4* harmonic of the cyclotron fundamental 
in a field of B = 54.2,72.3, 108.4, or 216.8 MG, respectively. 
The fact that the one observed hump is isolated and well sepa- 
rated from its next (non-detected) neighbour excludes any field 
as low as 54 MG (observed hump would be harmonic number 
n = 4). A field strength of 72 MG (n - 3) seems unlikely too 
(but not completely excluded), since the 2'"^ harmonic at 7500A 
should be detectable. We remain with mainly two alternatives, 
B = 108 or 216 MG, and we are inclined to accept the former 
for the simple reason that the latter appears to be extraordinar- 
ily high. 

The plasma temperature in the accretion region is low be- 
cause the line does not show any significant wavelength shift al- 
though the large photometric variability suggests that the view- 
ing angle to the field is strongly variable. Furthermore, the 
line is rather narrow with 350A (FWHM). Cyclotron spectra 
are determined by the magnetic field strength, the tempera- 
ture, the viewing angle with respect to the fie ld and the optica l 
depth of the plasma at the given frequency (ISchwope 1 19901) . 
Assuming optically thin radiation and a moderate viewing an- 
gle of 60°, the plasma temperature can be crudely estimated. In 
Fig. Ha model for the second harmonic in a 1 keV plasma at 
B - 108 MG is shown, which nicely represents the data (mean 
of the three brightest spectra). 

The peak integrated flux of the cyclotron hump among the 
seven spectra is Fcyc - 1-5 x 10"'^ ergs cm"^ s"'(see Fig.|3]l. If 
we assume a bolometric correction factor 2, the cyclotron lumi- 
nosity is L ^ IF^y^lKcf = 3 X 102^(<i/400pc)2 ergs s"' . The im- 
plied mass accretion rate is estimated by equating the cyclotron 
luminosity to the accretion luminosity, M ^ lO^'^^Moyr"'. 
Although these numbers are uncertain by factors, it is clear, 
that SDSS J120615.73-H510047.0 belongs to the class of low- 
luminosity, detached magnetic white-dwarf/main-sequence bi- 
naries found earlier in the HQS and the SDSS. The accre- 
tion rate is consistent with wind-accretion from the active sec- 
ondary. 
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Fig. 5. (top) Magnetic field versus orbital period of accreting 
close binaries containg a magnetic white dwarf and a main- 
sequence secondary. Open symbols denote binaries accret- 
ing via Roche-lobe overflow, the Polars. Filled symbols de- 
note PREPs, filled symbols connected by dotted lines indicate 
possible locations of SDSS J120615.73+510047.0. (bottom) 
Effective temperature of accreting magnetic and non-magnetic 
white dwarfs. Open circles indicate nonmagnetic white dwarfs, 
otherwise symbols are as above. 



In Fig. [3] (lower panel) the optical cyclotron light 
curve is displayed as a function of the orbital phase. 
If one assumes spin-orbit locking of the white dwarf 
SDSS J120615.73-I-510047.0 has a cyclotron bright phase last- 
ing for about 0.6 orbital cycles, centered on phase ~0.1. This 
phasing suggests that the accretion region is trailing the sec- 
ondary by about 35 degrees in phase. This orientation is dif- 
ferent from that which one typically fin ds in the polars , where 
the accreting pole is on the leading side ('Croppef 1990"). Spin- 
orbit synchronism is observed for all well-observed objects of 
this class but needs to be proven for the new object by further 
photometry and spectroscopy. 



3. Discussion and conclusions 

We have identified SDSS J120615.73-I-510047.0 as a new 
member of the class of close, but still detached, binaries con- 
taining a late-type ZAMS dwarf and a cool magnetic white 
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dwarf accreting at extreme low rate from a stellar wind of the 
secondary star. 

How to name these objects? When less than a handful of 
those were known they we re recognized as Low A ccretion Rate 
Polars, or shortly LARPs dSchwope et alj 2002bl) . an acronym 
meanwhile widely used. The implication of this naming con- 
vention was that those objects are just ordinary polars which 
entered an extended low state. This is true for e.g. EQ Cet (aka 
RBS206), which was considered a LARP because of its pe- 
culiar cyclotron spe ctrum dSc hwope et al. 1999). However, k 
became later clear dSchmidt et all 120051; ISchwarz et al .11200 ll: 



Vogel et al.ll2007h that the secondaries of most LARPs seem 



to be Roche-lobe underfilling and hence accretion via Roche- 
lobe overflow, the defining criterion of a cataclysmic variable, 
can not occur and has not occurred in the past. Hence, they are 
pre-cataclysmic binaries or more precisely, pre-polars, hence- 
forth PREPs. Obj ects such as EQ Cet sho wing intermittent high 
accretion states ( Schwope et al.ll2002al) are consequently not 
members of this class. 

We now discuss the system parameters of the ninth mem- 
ber and some of the class parameters of the PREPs. Based on 
the Sloan data alone, we could estimate the orbital period, the 
magnetic field strength of the white dwarf, the spectral type 
of the secondary, and the distance to the system. GALEX and 
2MASS data were helpful to refine the stellar parameters. 

The magnetic field of the white dwarf was identified via 
a remarkable spectral hump at 4940 A identified as the likely 
2nd cyclotron harmonic in a low-temperature plasma with B - 
108 MG. Interestingly, none of the now nine members of this 
class displayed photospheric magnetism via Zeeman-split ab- 
sorption lines, a likely combined effect of their faintness, their 
coolness and the expected large Zeeman spread in fields as high 
as 60 - lOOMG. If confirmed, the field of 108 MG (or even 
216MG) in SDSS J120615.73+510047.0 extends the parame- 
ter range of PREPs to higher magnetic fields. 

The white dwarf in SDSS J120615.73-I-510047.0 is cool, 
Tetf < 10000 K, a common property of the class. 

Polars and PREPs are thought to contain the same 
types of stars, magnetic white dwarfs and late-type ZAMS 
secondaries. While polars are accreting via Roche-lobe 
overflow with an e stimated duty cycle of about ~50% 
dHessman et al. I l2000l) . the latter are thought to accrete from 
the stellar wind of th e secondary via a magnetic siphon 



(Schwo pe et al.l l2 002b: Webbink & Wickramasinghd 12005 



[SchmidtetZll2005c. Vogel et aL,2007h 

A comparison of the magnetic fields, the white-dwarf ef- 
fective temperatures and the orbital periods between the polars 
and the PREPs is instructive and shown in Fig.|5] Values of the 
magnetic fields are based on our own compilation whereas the 
white-dwarf effective temperatures of p olars and non-magnetic 
CVs a re from the recent compilation by lTownsley & Gansicke 
(l2009l) . Aan up per limit temperatur e of 20000 K was added 
for V1309Ori dStaude et a l. 2001). Eff^e ctive t emperatures 



for PR EPs are from iSchmidt et al., (,20051 12007h : iVogel et al 
d2007h and this work. 



Arauio-B etancor et al 



(120051) and iTownsley & Gansicke 
d2009) have discussed the distribution of T^^ as a function of 
orbital period for non-magnetic and magnetic CVs (polars). 



They conclude that the temperature contrast between magnetic 
and non-magnetic white dwarfs which exists at any given pe- 
riod must arise from a difference in the time-averaged mass 
accretion rate, (M). This is consistent with the suggestion that 
polars have lower angular momentu m loss rates due to a re- 
duced eflicieny of magnetic braking dWickramasinghe & Wu 
1994). 

Fig. |5] shows that the two classes containing a mag- 
netic white dwarf, polars and PREPs, also separate rather 
well in temperature and magnetic field. A ll but one. 



SDSS J103 100.6+202832.2 dSchmidt et al.l2007b . PREPs have 
high magnetic fields and long orbital periods, most of them are 
found above the cataclysmic variable period gap. For MCV 
standards the objects thus appear mildly young. On the other 
hand, all have low white-dwarf effective temperatures which 
on e might be tempted to regard a s age indicator 

Townsley & Gansickd ( 20091) have shown that compres- 



sional heating in polars is less efficient compared to non- 
magnetic CVs but still important. The separation between po- 
lars and PREPs in the {T^-s,?) plane thus confirms that they 
are distinct classes, the WDs in polars being systematically 
hotter due to compressional heating. There is one interest- 
ing exception, SDSS J103100.6+202832.2, at same tempera- 
ture and orbital period as EE Eri, a well-studied polar with a 
cool white dwarf ( Schwope et al. 2007). The striking resem- 
blance between EF Eri and SDSS J103 100.6+202832.2 was 



discussed already by ISchmidt et alj d2007h in their discovery 
paper As a consequence of accretion heating, T^s will not serve 
as age indicator for polars, but likely for PREPs due to their 
very low accretion rates. 

Figure |5] shows that magnetic fields in PREPs are 
clustering around 60 - 65 MG, with one clear exception, 
SDSS J103100.6+202832.2 at 42 MG, and another likely ex- 
ception, SDSSJ120615.73+510047.0 at 108 MG. While it is 
tempting to speculate about an evolutionary link between high 
magnetic fields on the one hand and long orbital periods/cool 
white dwarfs on the other hand, care must be taken about se- 
lection effects. The tenous, low-temperature plasmas in PREPs 
have radiative power only in the first few cyclotron harmonics. 
The cyclotron fundamental is likely optically thick (although 
not observed yet), and the fourth harmonic in several of the 
known cases is optically thin and rather difficult to detect. A 
straightforward detection by spectroscopic means as done in 
the past is more or less easily feasable, if the second or third 
harmonic lies between 4500 A and ~8000 A, corresponding to 
B = 45 . . . 120 MG. The object SDSS J103100.6+202832.2 is 
slightly below this range. Its fortunate discovery was possible 
due to its rather large power in harmonics higher than the third 
while SDSS J120615.73+510047.0is possibly close to the up- 
per limit. 

Low-field PREPs, i.e. those with cyclotron spectra in the 
infrared, could be recognized as such, if Zeeman-split photo- 
spheric lines could be identified, at least hypothetically. But 
even the known PREPs don't show any easily identifiable 
Zeeman feature in their flux spectr^ contrary to the white 



' which is due to their low temperatures, hence their faintness and 
the small equivalent widths of the lines 
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dwarfs in low-state polars which are hotter on average, which 
makes the identification of low-field PREPs practically very 
difficult. Low-field PREPs could be hidden among the WDMS- 
systems with apparent DC white dwarfs and would require ei- 
ther spectro-polarimetry to be identified or flux spectra with 
higher signal to noise. 

Whether the distribution of field strength between polars 
and PREPs is truly different or not, remains unanswered for 
the time being, but their period distributions are very different 
and less affected by observational selection effects. 

One explanation for the discrepant period distributions 
originally formulated by 'Webb ink & Wickramasinghe ( 2005 ) 
and later by Schmidt et al. (2005i) assumes early synchroniza- 
tion of the white dwarfs in PREPs due to their (high?) magnetic 
field. Early synchronization was supposed to slow down binary 
evolution by an effective reduction or even complete cessation 
of magnetic braking above the orbital period gap. As a result, 
comparatively cool white dwarfs are observed even at long or- 
bital periods. This scenario involves different angular momen- 
tum loss (AML) rates for polars and PREPs. 

An alternative is to assume the same AML for both classes, 
the separation in P then implies that PREPs are young com- 
pared to polars. Observationally both scenarios are difficult to 
discern, since T^s cannot be used as age indicator. 

Are the PREPs the missing detached magnetic white 
dw arf/main sequ e nce bi naries ? 



Liebert et al.l (l2005h noted the absence of non-accreting 
magnetic white dwarfs (MWDs) a mong the more than 



1200 WDMS binaries compil ed by ISilvestri etaP (l2007h 
and various other s amples ( Marsh^ ^2000*; ^Ritter & Kolbl 
20031; [Sch reiber & Gansickil2Q03; Morales-Rueda et al. 2005; 
Shimanskv et al.l2006l) . MWDs are clearly underrepresented in 
current WDMS sa mples c ompared to the ~10% fraction in the 
field (Liebert et alj 20031) . As a ffi^st possible solution to this 
fact, iLiebert et al] ( 2005h suggested that, analogous to single 
magnetic white dwarfs, the magnetic white dwarfs in WDMS 
binaries are more massive, and therefore smaller and less lu- 
minous compared to those in non-magnetic WDMS binaries 
which could resu lt in an observational bias against their de- 
tection. However. ISilvestri et al. (2007) convincingly demon- 
strate that such systems should be easily identified, if they were 
present in the SDSS data base. 

Stimulated by the recent observational studies, iTout et al 



(l2008h propose a rather radical shift in paradigm for the for- 
mation of highly magnetic white dwarfs, suggesting that the 
formation of high-field white dwarfs in general is tightly re- 
lated to the evolution through a common envelope phase. In 
that scenario, single high-field magnetic white dwarfs are the 
results of mergers during the common envelope, explaining the 
higher average mass of magnetic white dwarfs compared to 
non-magnetic white dwarfs. Those systems that avoid merg- 
ing leave the common envelope as pre-polars with such short 
orbital periods that their white dwarfs can capture some of the 
wind of the companion star (in other words, they leave the CE 
as PREPs). 

However, the cold temperatures of the white dwarfs in 
PREPs provide us with strong lower limits on their post com- 
mon envelope lifetimes of the order of several hundred Myrs. 



Unfortunately, as the stellar masses of the PREPs remain un- 
known, we can neither determine the detailed cooling ages 
nor can we reconstruct their detailed post-CE evolution and, 
hence, cannot answer the question whether they could have 
been wind-accreting systems already shortly after the com- 
mon envelope phase. However, the fact that all PREPs con- 
tain cold white dwarfs, i.e. are old post common en velope bi 



naries , implies that the appealing idea presented by iTout et al 



(120081) does not solve the missing MWD problem but requires 
to rephrase it: // PREPs are indeed the progenitors of polars, 
where are the progenitors of PREPS, i.e. WDMS systems con- 
taining hot magnetic white dwarfs? 
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